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Section 2.a

P.O. Box 577
Brookshire, TX 77423
U.S.A

W[3@u ENGINEERING
~SERVICES

ISO 9001 Certified

Tel: (281) 375-5515
Fax: (281)934-1600

west@westengineer.com

Blind-Shear Ram Certificate
In accordance with 30 CFR §250AI6(e), Verification that Blind-shear Rams will Shear Pipe in the Hole,

this certificate verifies that, based on cited calculation method, data provided to WEST Engineering, and
actual testing, the equipment listed below is capable of shearing the specified pipe.

NOTE - Certification is only valid for fully functional equipment maintained according to manufacturers and API
requirements and operated within design and testing standards as specified within API Specification J6A. This
ce11ification assumes the same BOP equipment (i.e., blind-shear rams of the same make, model, and size as
proposed for the operation) is utilized in all cases. Calculations are based on client Input Data Sheet found as
Section 5.

Client: Tana Exploration
West Job Number: 4394
Operator: Tana Exploration

EQUIPMENT / CALCULATION INFOR11ATION

BOP: Cameron 13-5/8" - 10K U BOP

Type of Shear Operator:
LBT (Large bore Shear Bonnet equipped with booster
assembly)

Type of Shear Ram: ISR (Interlocking Shear Ram)
Hydraulic Pressure Supplied to Operator: 2,850 psi
Maximum Wellbore Pressure at BOP (MASP): 10,000 psi
Tested Pipe: See Section 4 5" OD, 0.362" wall, S-135
Certified Pipe: See Section 3 5" OD, 0.362" wall, S-135
Certified Pipe Nominal Yield Streneth: 135,000 psi
Certified Pipe Theoretical Shear Pressure Corrected

2,826 psi
for Wellbore Pressure Effects:
Calculation Method: Cameron EB 702 D, Rev BI0 Dimensional & PPF Methods

13 October 2011

13 October 2011

13 October 2011

Date:

Date:

Date:

Covey Hall

Jon Heerensperger

m~
E.G. (Greg) Childs,

for WEST Engineering Services,
Texas Registration No. F-4672

Certificate Approval: ____------'"-L-----=- _

Calculations Performed by:

Calculations Approved by:



Section 2.b

P.O. Box 577
Brookshire, TX 77423
U.S.A

W[§@v ENGINEERING
~SERVICES

ISO 9001 Certified

Tel: (281) 375-5515
Fax: (281) 934-1600

west@westengineer.com

Blind-Shear Ram Certificate
In accordance with 30 CFR §250.416(e), Verification that Blind-shear Rams will Shear Pipe in the Hole,

this certificate verifies that, based on cited calculation method, data provided to WEST Engineering, and
actual testing, the equipment listed below is capable of shearing the specified pipe.

NOTE - Certification is only valid for fully functional equipment maintained according to manufacturers and API
requirements and operated within design and testing standards as specified within API Specification 16A. This
celiification assumes the same BOP equipment (i.e., blind-shear rams of the same make, model, and size as
proposed for the operation) is utilized in all cases. Calculations are based on client Input Data Sheet found as
Section 5.

Client: Tana Exploration
West Job Number: 4394
Operator: Tana Exploration

EQUIPl\IIENT / CALCULATION INFORLvIATION

BOP: Cameron 13-5/8" - 10K U BOP

Type of Shear Operator:
LBT (Large bore Shear Bonnet equipped with booster
assembly)

Type of Shear Ram: ISR (Interlocking Shear Ram)
Hydraulic Pressure Supplied to Operator: 2,850 psi
Maximum Wellbore Pressure at BOP (MASP): 10,000 psi
Tested Pipe: See Section 4 5" OD, 0.362" wall, S-135
Certified Pipe: See Section 3 3.5" OD, 0.368" wall, S-135
Certified Pipe Nominal Yield Strength: 135,000 psi
Certified Pipe Theoretical Shear Pressure Corrected

2,122 psi
for Wellbore Pressure Effects:
Calculation Method: Cameron EB 702 D, Rev BI0 Dimensional & PPF Methods

13 October 2011

13 October 2011

13 October 2011Date:

Date:

Date:

Jon Heerensperger

Covey Hall

~
E.G (Greg) Childs,

for WEST Engineering Services,
Texas Registration No. F-4672

Certificate Approval:
-----~-=-----=-------'--------

Calculations Performed by:
-------------'----=--------

Calculations Approved by:
---------,---------''------------



Section 2.c

P.O. Box 577
Brookshire, TX 77423
U.S.A

W~@U ENGINEERING
~SERVICES

ISO 9001 Certified

Tel: (281)375-5515
Fax: (281) 934-1600

west@westengineer.com

Blind-Shear Ram Certificate
In accordance with 30 CFR §250.416(e), Verification that Blind-shear Rams will Shear Pipe in the Hole,

this certificate verifies that, based on cited calculation method, data provided to WEST Engineering, and
actual testing, the equipment listed below is capable of shearing the specified pipe.

NOTE - Certification is only valid for fully functional equipment maintained according to manufacturers and APr
requirements and operated within design and testing standards as specified within APr Specification 16A. This
celiification assumes the same BOP equipment (i.e., blind-shear rams of the same make, model, and size as
proposed for the operation) is utilized in all cases. Calculations are based on client Input Data Sheet fOLlnd as
Section 5.

Client: Tana Exploration
West Job Number: 4394
Operator: Tana Exploration

EQUIPNIENT / CALCULATION INFOR1VIATION

BOP: Cameron 13-5/8" - 10K U BOP

Type of Shear Operator:
LBT (Large bore Shear Bonnet equipped with booster
assembly)

Type of Shear Ram: ISR (Interlocking Shear Ram)
Hydraulic Pressure Supplied to Operator: 2,850 psi
Maximum Wellbore Pressure at BOP (MASP): 10,000 psi
Tested Pipe: See Section 4 5" OD, 0.362" wall, S-135
Certified Pipe: See Section 3 2.875" OD, 0.362" wall, S-135
Certified Pipe Nominal Yield Strength: 135,000 psi
Certified Pipe Theoretical Shear Pressure Corrected

1,797 psi
for Wellbore Pressure Effects:
Calculation Method: Cameron EB 702 D, Rev B10 Dimensional & PPF Methods

13 October 2011

13 October 2011

13 October 2011

Date:

Date:

Date:Covey Hall

Jon Heerensperger

ffi~
E.G (Greg) Childs,

for WEST Engineering Services,
Texas Registration No. F-4672

Certificate Approval:
------~.L=-=--~'"--=--=---=-------

Calculations Performed by:

Calculations Approved by:



 

P.O. Box 577 
Brookshire, TX 77423 
U.S.A 

 

Tel:  (281) 375-5515
Fax:  (281) 934-1600

west@westengineer.com
ISO 9001 Certified 

 
Section 3 

 
Theoretical Results obtained by stated calculation method,  

corrected for MASP 
Source: Client Input Data Sheet; Section 5 

 
 

Summary Table of Calculated Theoretical Results: 
Pipe MASP [psi] Shear Pressure [psi] Comment 

5” OD, 0.362” wall, S-135 10,000 2,826 Tested and Certified 
3.5” OD, 0.368” wall, S-135 10,000 2,122 Certified Pipe 

2.875” OD, 0.362” wall, S-135 10,000 1,797 Certified Pipe 
 



 

P.O. Box 577 
Brookshire, TX 77423 
U.S.A 

 

Tel:  (281) 375-5515
Fax:  (281) 934-1600

west@westengineer.com
ISO 9001 Certified 

 
Section 4 

 
Tested Pipe Results obtained from Shear Test Report, 

corrected for MASP 
Source: Shear Test Report; Section 7 

 
 

Summary of Table of Tested Pipe Results: 
Tested Pipe: 5” OD, 0.362” wall, S-135  
Tested Pipe Nominal Yield Strength: 135,000 psi 
Tested Pipe Actual Shear Pressure: 1,000 psi 
Tested Pipe Actual Shear Pressure Corrected for 
Wellbore Pressure: 1,581 psi 

Tested Pipe Theoretical Shear Pressure Corrected for 
Wellbore Pressure: 2,826 psi 

 



No. Pipe OD [in] Pipe ID [in]
Wall 

Thickness 
[in]

Pipe Weight 
per Foot [ppf]

Pipe Grade 
(e.g. S‐135)

Yield Strength 
(Nominal) 

[psi]
Comments

1 5 4.276 0.362 19.5 S135 135000 R‐II Pipe

• If the requested data is not relevant, please enter "N/A" for Not Applicable.

Tubular Information Required

Shear Calculation Input Data

Equipment
BOP Original Equipment Manufacturer (Shaffer, Cameron, etc.)
Ram BOP Model Designation (U, TL, SL, etc.)
BOP Size and Pressure Rating (18 3/4" ‐ 15K, etc.)

WEST is preparing to perform shear verification as required by 30 CFR §250.416(e).
Please input information where indicated in the template below and return to WEST Engineering Services via email to 
ntl@westengineer.com.  Please enter data carefully, as any subsequent changes may have cost & schedule impact.

Cameron

0.442

Bonnet Pressure Rating (psi)

Control Fluid Pressure Gradient [psi/ft]*
Seawater Pressure Gradient [psi/ft]*

2850 Pressure switch setting (3000 WP)

Shear Operator Configuration or Bonnet Size (SBT, LBT, etc.)

100'Elevation of HPU above Sea Level [ft]**
0.445

3000

• Please enter data for each situation (e.g. pipe size & MASP) to be calculated.

Shear Ram Type (Ram Design)

Shear Operator Closing Ratio (if non‐Cameron)

LBT (W/Boosters)
13‐5/8"‐10K

Hydraulic Pressure Supplied to Operator on Closing Side [psi]

Shear Operator Closing Area (if non‐Cameron) [sq. inches]

Type U

ISR

2 3.5 2.764 0.368 13.3 S135 135000
3 2.875 2.151 0.362 10.4 S135 135000
4
5
6
7

9/14/2011

Date

Requested Delivery Date for Shear Certification:

Date

Rev ‐ 20101201ejd

* This is necessary to accurately calculate the hydrostatic head. 

Your service request will be picked up as soon as team member availability allows.  However, you should not expect turn 
around for shear verification requests within less than 7 days.  

Also, please note that subsequent changes to input data are likely to delay certification.

Tana Exploration
N/A

10,000

Information provided by (please print name above)

Ian Johnston

MASP (Maximum Anticipated Surface Pressure) [psi]

Existing WEST Job # or New Purchase Order No. (if new job) ***

Operator (oil company)

Rig Name

Well Information

Well Name

4934

** The marine or barge dept. should be able to provide this information
*** ‐ FR# if PO# is unavailable

Water Depth [ft]* Max 195'

Hercules
N/A

Drilling Contractor (rig owner)

Section 5



Section 6.a

5" OD, 0.362" wall, S-135
Cameron 13 5/8" - 10K U BOP, LBT, ISR

Test Pressure Compensated for Wellbore Pressure

Increased Shear Pressure due to Pressure in the 
Wellbore

WEST Engineering Services

MASP - Maximum Anticipated Surface Pressure (in BOP)
Pa - Actual Shear Pressure from Test

Cr - BOP Closing Ratio (from table)

Pa  [psi] 1,000
MASP [psi] 10,000
Cr 17.2

Increase in Shear Press., Pi 581 psi Input
Total Shear Pressure, Pt 1,581 psi Output

Pi - Increased Shear Pressure due to Pressure in the Wellbore

Pt - Total Shear Pressure = Pa + Pi

= MASP / Cr



BOP Type: 8

Ram Type: 5 Pshear = Calculated required operator shear pressure (psi)

O T 4 P W llb t ti f h ( i)

EQUIPMENT AND TUBULAR DATA

EB 702 D, Rev B10
SHEARING CAPABILITIES OF CAMERON SHEAR 

RAMS

13-3M/10M U

ISR

LBTOperator Type: 4 Pw = Wellbore pressure at time of shear (psi)
Wellbore Pressure [psi]: 10000 σyield = Minimum yield strength of the tubular material 
Tubular Yield [ksi]: 135 ppf = Nominal weight of the tubular (pounds per foot)
Tubular PPF: 19.5 C1 = Operator constant corresponding to the piston closing area

C2 = Operator constant corresponding to the piston rod opening area
C3 = Constant corresponding to shear ram type / pipe grade

Calculated Highest Shear Pressure [psi]

2826

DIMENSIONAL METHOD ‐ To be used if the shear pressure calculations require the pipe outside and inside diameter. 

Yield

Req. shear 
pressure for
llb

C2 C3OD Wall PPF

Req. shear
pressure with no 
llb

ID C1

13-3M/10M U

ISR

LBT

Tubular Shear Data 5 0.362 4.276 224 13 0.19 19.5 135000 2246 2826

Tubular Shear Data 224 13 0.19 19.5 135000 2233 2813

PPF METHOD ‐ Calculates using the nominal weight of the tubular (pounds per foot). 
Req. shear 
pressure for

 wellbore pressure 
(psi)

Yield

PPF Yield
Req. shear

pressure with no wellbore 
pressure  (psi)

 wellbore pressure 
(psi)

C2 C3OD Wall PPF
wellbore pressure  

(psi)

ID

C1

C1

C2 C3

13-3M/10M U

ISR

LBT

Equations
No Wellbore Pressure (psi)

Including Wellbore Pressure (psi)

Dimensional Method

Pshear=[(C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92]/C1

Pshear=[((C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92)+(Pw x C2)]/C1

Pshear=[C3*ppf x σyield]/C1

Pshear=[(C3 x ppf x σyield)+(Pw x C2)]/C1

PPF Method

13-3M/10M U

ISR

LBT

Section 6.b.1



BOP Type: 8

Ram Type: 5 Pshear = Calculated required operator shear pressure (psi)

O T 4 P W llb t ti f h ( i)

EQUIPMENT AND TUBULAR DATA

EB 702 D, Rev B10
SHEARING CAPABILITIES OF CAMERON SHEAR 

RAMS

13-3M/10M U

ISR

LBTOperator Type: 4 Pw = Wellbore pressure at time of shear (psi)
Wellbore Pressure [psi]: 10000 σyield = Minimum yield strength of the tubular material 
Tubular Yield [ksi]: 135 ppf = Nominal weight of the tubular (pounds per foot)
Tubular PPF: 13.3 C1 = Operator constant corresponding to the piston closing area

C2 = Operator constant corresponding to the piston rod opening area
C3 = Constant corresponding to shear ram type / pipe grade

Calculated Highest Shear Pressure [psi]

2122

DIMENSIONAL METHOD ‐ To be used if the shear pressure calculations require the pipe outside and inside diameter. 

Yield

Req. shear 
pressure for
llb

C2 C3OD Wall PPF

Req. shear
pressure with no 
llb

ID C1

13-3M/10M U

ISR

LBT

Tubular Shear Data 3.5 0.368 2.764 224 13 0.19 13.3 135000 1542 2122

Tubular Shear Data 224 13 0.19 13.3 135000 1523 2103

PPF METHOD ‐ Calculates using the nominal weight of the tubular (pounds per foot). 
Req. shear 
pressure for

 wellbore pressure 
(psi)

Yield

PPF Yield
Req. shear

pressure with no wellbore 
pressure  (psi)

 wellbore pressure 
(psi)

C2 C3OD Wall PPF
wellbore pressure  

(psi)

ID

C1

C1

C2 C3

13-3M/10M U

ISR

LBT

Equations
No Wellbore Pressure (psi)

Including Wellbore Pressure (psi)

Dimensional Method

Pshear=[(C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92]/C1

Pshear=[((C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92)+(Pw x C2)]/C1

Pshear=[C3*ppf x σyield]/C1

Pshear=[(C3 x ppf x σyield)+(Pw x C2)]/C1

PPF Method

13-3M/10M U

ISR

LBT

Section 6.b.2



BOP Type: 8

Ram Type: 5 Pshear = Calculated required operator shear pressure (psi)

O T 4 P W llb t ti f h ( i)

EQUIPMENT AND TUBULAR DATA

EB 702 D, Rev B10
SHEARING CAPABILITIES OF CAMERON SHEAR 

RAMS

13-3M/10M U

ISR

LBTOperator Type: 4 Pw = Wellbore pressure at time of shear (psi)
Wellbore Pressure [psi]: 10000 σyield = Minimum yield strength of the tubular material 
Tubular Yield [ksi]: 135 ppf = Nominal weight of the tubular (pounds per foot)
Tubular PPF: 10.4 C1 = Operator constant corresponding to the piston closing area

C2 = Operator constant corresponding to the piston rod opening area
C3 = Constant corresponding to shear ram type / pipe grade

Calculated Highest Shear Pressure [psi]

1797

DIMENSIONAL METHOD ‐ To be used if the shear pressure calculations require the pipe outside and inside diameter. 

Yield

Req. shear 
pressure for
llb

C2 C3OD Wall PPF

Req. shear
pressure with no 
llb

ID C1

13-3M/10M U

ISR

LBT

Tubular Shear Data 2.875 0.362 2.151 224 13 0.19 10.4 135000 1217 1797

Tubular Shear Data 224 13 0.19 10.4 135000 1191 1771

PPF METHOD ‐ Calculates using the nominal weight of the tubular (pounds per foot). 
Req. shear 
pressure for

 wellbore pressure 
(psi)

Yield

PPF Yield
Req. shear

pressure with no wellbore 
pressure  (psi)

 wellbore pressure 
(psi)

C2 C3OD Wall PPF
wellbore pressure  

(psi)

ID

C1

C1

C2 C3

13-3M/10M U

ISR

LBT

Equations
No Wellbore Pressure (psi)

Including Wellbore Pressure (psi)

Dimensional Method

Pshear=[(C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92]/C1

Pshear=[((C3 x σyield) x (pipeOD^2‐pipeID^2) x 2.92)+(Pw x C2)]/C1

Pshear=[C3*ppf x σyield]/C1

Pshear=[(C3 x ppf x σyield)+(Pw x C2)]/C1

PPF Method

13-3M/10M U

ISR

LBT

Section 6.b.3
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